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Plan for today

 Continuous RV – cont.

 Cumulative Distribution Functions

 Transformations of random variables

 Quantiles

 Expected value for discrete random 

variables



Continuous Random variable examples – cont.

Examples of continuous random variables

◼ uniform distribution

◼ exponential distribution

◼ standard normal distribution

◼ (General) normal distribution



Random variables – the CDF

1. The definition of a CDF

depends on the distribution only!

→ CDF of distribution



Random variables – the CDF

2. Examples of CDFs

◼ Dirac delta

◼ Two-point distribution – discrete distribution

◼ Exponential distribution

◼ Normal distribution – no simple form…



CDFs

3. Properties of the CDF

4. CDF → distribution



CDFs – cont. 

4. Further properties of the CDF:



CDFs – cont (2)

5. CDF → density

6. Examples
◼ uniform distribution

◼ distribution that is neither discrete nor continuous



Transformation of random variables

1. Well-behaved transformations of 

continuous variables

2. Example



Quantiles

1. Definition

2. Examples

◼ continuous distribution (N(0,1))

◼ discrete distribution



Expected value – discrete RV

1. Motivation & intuition

2. Definition of expected value for discrete RV

mean value, depends on the distribution only

for a finite set S, the EX always exists



Expected value – discrete RV. cont. 

3. Examples of calculations

◼ single-valued RV

◼ die roll

◼ Binomial distribution (n,p)

◼ variables without EX:

 series does not converge at all

 series does not converge absolutely




